Induction of cytotoxicity and mutagenesis is facilitated by fatty acid hydroperoxidase activity in Chinese hamster lung fibroblasts (V79 cells).
The metabolic activation of benzo[a]pyrene and 7,8-dihydroxy-7,8-dihydrobenzo[a]pyrene was studied in V79 Chinese hamster fibroblasts after supplementations with arachidonic acid or treatments with linoleic acid hydroperoxide. The extent of metabolic activation was estimated using cytotoxicity and mutagenesis as endpoints. Pretreatment of cells with arachidonic acid for 24 h resulted in significant elevations in the content of this fatty acid in cell phospholipids and increased prostaglandin synthesis. Arachidonic acid and linoleic acid hydroperoxide facilitated 7,8-dihydroxy-7,8-dihydrobenzo[a]pyrene cytotoxicity and mutagenesis, and to a lesser extent increased the cytotoxicity and mutagenicity of benzo[a]pyrene. No other compounds tested were mutagenic under these conditions, however, linoleic acid hydroperoxide markedly increased their cytotoxicity. Arachidonic acid-facilitated toxicity and mutagenesis was inhibited by indomethacin, whereas no inhibition was seen when linoleic acid hydroperoxide was used. Nordihyroquairaretic acid abolished the cytotoxicity and mutagenesis facilitated by arachidonic acid and linoleic acid hydroperoxide. Our findings demonstrate that induction of cytotoxicity and mutagenesis following treatment of V79 cells with carcinogens may be limited by low levels of arachidonic acid in these cells. A peroxidatic mechanism is proposed, with limited substrate specificity, for the metabolic activation of chemicals in V79 cells.